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ABSTRACT 
The area off Mithapur is moderately rich in phytoplankton. 
The peak in phytoplankton population (ay. 7.86 x 104/1) was 
recorded in March. The average count of 0.71 x 10 4/ I observed 
in April was very low and later increased to 3.76 x 104/ I in 
December. Fifty two species were recorded from the area. The 
most common species were Nitzschia closterium, N. pungens, 
N. seriata, N. sigma, Chaetoceros simplex, C. difficilis and 
C.sociale. The importance of Nitzschia spp as indicators of 
organically polluted environment was discussed. 
INTRODUCTION 
Variations in phytoplankton population of the south-west coast of India have 
been well documented (Bhattathiri and Devassy, 1979; Qasim, 1980; Jiyalal, 
1985). Considering the paucity of information on phytoplankton from the coastal 
waters of north west coast of India, the present study was taken up from 
Mithapur. Incidentally, the location of some stations were close to an area which 
receives effluents from an integrated chemical complex, so that adverse effects if 
any, on the abundance and diversity of phytoplankton can be evaluated. 
MATERIAL AND METHODS 
Mithapur is situated on the southern basin of Gulf of Kutch near port Okha, 
Gujarat. The study was carried out during March, April and December 1981. Six 
stations (G1 to G6) were selected in the nearshore waters inside the Gulf and four 
offshore stations (S1-S4) off the open coast of Mithapur (Fig.1). The offshore 
stations were covered only in April during the course of the present investigations. 
G3 was nearer to the discharge point of a soda ash factory. The process plants of 
this factory generate industrial waste water containing very high levels of 
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Fig.1. Location- of Stations 
suspended solids 
	
which is reported to be mainly inorganic (NIO, 1982). 
The depth of the stations inside the Gulf varied from 2-9.5 m depending on the 
tidal conditions. Water samples from surface was collected for phytoplankton in 
500 ml polyethylene bottles, preserved in Lugol's solution and further analyses 
were carried out as per the standard methods (APHA, 1985). Species diversity 
index of Margalef's D was calculated for different stations. The results on the 
physico-chemical parameters of the area are given in NIO report (1982) and the 
same is used for evaluation of water quality. 
RESULTS AND DISCUSSION 
The salinity at various stations varied marginally from 35.2 to 36.58%0 
Relatively low salinity was recorded at station G3, a station close to the discharge 
point of the chemical factory, indicating the discharge of fresh water. Surface and 
bottom salinity values did not vary much and the water body was vertically 
homogenous. pH varied in the range of 7.92 to 8.25 in the Gulf stations while at 
the coastal water the level was slightly higher (8.18-8.25). The levels of DO 
(6.2-8.2 mg/I) indicated good water quality. The concentration of nutrients were 
comparable to that normally expected for coastal water. However, the range in 
the level of ammonium-nitrogen was higher during March (1;1-6.4, p g-at/t) as 
compared to that of April (0.1-1.6, p g-aU t ) and December (0.8-6.3 tt g-ati I ). 
Highest average concentration of ammonium-nitrogen was recorded at station G3 
which could be due to the effluents discharged. 
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Phytoplankton cell counts were more during March (ay. 7.76 x 104/I) with 
relatively low values in April (ay. 0.71 x 10 4/I). In December, phytoplankton 
counts indicated a sharp increase in population (ay. 3.76 x 10 4/1). The maximum 
cell count of 20.32 x 10 4/1 was recorded at station G3 during low tide in March 
(Fig.2). Cell counts were generally more during low tide than high tide. 
Phytoplankton counts showed a gradual decrease in population from interior 
stations towards the outside stations. 
Stations 
Fig.2. Distribution of phytoplankton at differnt stations. 
Fifty two species of phytoplankton belonging to 20 genera were found in this 
area (Tables I to III). Nitzschia was the dominant genus contributing 63-83% of 
the total population. Chaetoceros formed the next most abundant genus. During 
March the area was quite diverse registering an average species diversity 
(Margalef's D) of 1.03. In general, the diversity was slightly more for the flood than 
the ebb period. N.closterium, N. pungens and Nitzschia sp. were very common 
during March (Table I) with conspicuous high values for the ebb period. In April 
the diversity values came down with marginal difference between Gulf stations 
(ay. 0.63) and offshore zone (0.85). During this period Nitzchia was absent and 
most of the species were distributed spatially with comparable population density 
(Table II). The species diversity reached the peak (ay. 1.19) during December 
(Table III) with maximum diversity of 2.12 observed at station G4 during flood tide. 
In general, flood tide sustained higher diversity during December. 
Phytoplankton cell count was higher during March with increased level of 
ammonium-nitrogen whereas diversity of species was higher during December 
when the concentration of ammonium-nitrogen decreased. This indicated that the 
enrichment of nitrogen favoured only certain species to grow in abundant number 
(Palmer, 1980). The distribution pattern of phytoplankton was similar to that 
observed in the nearshore waters off Porbandar (Jiyalal, 1985). Eventhough the 
recorded values of phytoplankton population are comparable to that as recorded 
from some of the tropical environment off the west coast of India (Bhattathiri and 
Devassy, 1979; Mathew and Nair, 1980) the cell counts were lower than that of 
reported for the coastal waters off Bombay (N10, unpublished) and higher than 
that obtained off Veraval coast !Nair PP at 1i1A7\ 
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Fairly high phytoplankton population recorded during March was associated 
with relatively higher concentration of ammonium-nitrogen. This indicated that 
regeneration rate of nutrients was enhanced due to high temperature resulting in 
higher level of nutrients leading to remarkable growth of phytoplankton (Thomas 
and Owen, 1971 and Jiyalal, 1985). However, the maximum growth of 
phytoplankton recorded at station G3 in March could be due to the combined 
effect of highest concentration of ammonium-nitrogen and temperature (Smayda, 
1963). Very often nutrient enrichment associated with organic waste discharge 
enhance phytoplankton production and a similar case was observed at station G3 
located close to the effluent disposal point of the plant. The peak in phytoplankton 
population at this station was contributed mostly by different species of Nitzschia, 
and members of this genus have been reported to be indicators of organically 
enriched waters (Palmer, 1980) Among the different species of Nitzschia, 
observed in the present study N. closterium contributed. to very high 
phytoplankton population which could be used as an indicator species of 
organically polluted environment. 
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